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FOREWORD 
J~ HIS SURVEY of the economic aspects of canning tomato produc-~ tiOl' in Davis and Weber Counties was conducted by the Utah 
Agricultural Experiment Station at the request of the canning crops as-
sociations of Davis and Weber Countie. The surve covered the 
crop year of 1948 and 1949. The 1948 Lud was summarized and 
reporttd in April 1949 by the Utah Agricultural Experiment Station, 
in Mimeograph series 354. An article combining the findings of the 
1948 and 1949 studies was printed in September 1951 in the 
quarterly publication , Farm and Home Science, vol. 12, no. 3, Utah 
Agricultural Experiment Station. Each year a brief comparative 
summary was made to send to each grower who cooperated in con-
ducting the study. 
Acknowledgement is made to' Dr. W. P. Thomas, former head of 
the Department of Agricultural Economics, for direction in making 
the study, to D. S. Jennings and J. P. Thorne, for classifying the soil 
lypes and sampling and analyzing the soil for the 1949 study, to a 
number of students in agricultural economics for assistance with the 
field and office work of collecting, summarizino-, and tabulating the 
indi idual records, to the tomato O'l'owers who cooperated in main-
. taining records a requested, to the offi er of the canning crops a -
. sociations of Da is and Weber Counties for their helpful cooperation, 
and to the county agents of Davis and Weber Counties for their as-
sistance in setting up and conducting the study. 
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An Economic Study of the Production of 
Uanning Tomatoes in Utah, 19(8 and 19(91 
By EARNEST M. MORRISON AND GEORGE T. BLANCE ll 
INTRODUCTION 
pRODUCTION OF canning tomatoes is an important enterprise on 
many farms in Utah. In 1949 this crop brought about $1,772,000 
and in 1951, nearly $2,750,000 to the farmers of the state (appendix 
table 1). Nearly all the canning tomatoes of the state are produced 
in the counties at the west of the Wasatch Mountains. In order of 
importance, these are: Davis, Weber, Utah, Box Elder, and Salt Lake 
(appendix table 2). Since tomatoes are processed relatively close to 
where they are grown, the income to farmers is not a complete measure 
of the importance of the tomato enterprise to this area. 
The degree of success attained in tomato production varies rather 
widely among farmers. Some growers apparently produce tomatoes 
at a profit regularly year after year, while others seemingly make 
no profits. The reasons for this have not been well known. The 
exact requirements, costs, and returns have not been known on a 
comprehensive scale. Comparisons with other enterprises that are, 
or might be, conducted on the same farms have been limited by lack of 
specific data. In an endeavor to obtain a better understanding of 
the problems, the officers of the Davis County Canning Crops Associ-
ation, and the county agricultural agent, requested the Agricultural 
Experiment Station to study the economics of producing tomatoes. 
This is a report of the study that followed. It covers the crops pro-
duced in 1948 and 1949. 
PROCEDURE 
THE DATA included in the study were for tomatoes produced in 
Davis County, and the southern part, or Hooper area of Weber 
County, which is adjacent to Davis County. About three fourths 
of the farms were in Davis County and a fourth in Weber County. 
The farms originally included in the study were selected from a list 
of the 1947 tomato growers. Every fifth grower on the list was visited 
and his cooperation invited. For those on the 1947 list who did 
not grow tomatoes in 1948, a neighbor was substituted when possible. 
lA report on project 356-State. 
2Associate professor and professor of agricultural economics, respectively. 
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The cooperators thus enlisted were visited in the early summer and 
a card was left with them for recording data concerning the various 
production operations as they were performed. A card was left for 
each field of tomatoes. 
At the conclusion of the harvest season these growers were visited 
again and the detailed record obtained. The cards that had been 
left provided most of the information on labor and power requirements. 
The data on total yields, grades, and receipts were taken from state-
ments made by the canning companies to the farmers. Other speci-
fic records were used when available. Where no records were avail-
able, the data were provided by the farmer from memory or estimate. 
Usable records were obtained on 83 fields of tomatoes from 69 
farmers for the 1948 crop year. A fidd as defined for this purpose 
was any area of tomatoes on one farm and on which the production 
practices differed in some measurable respect from other areas of 
tomatoes. In nearly all cases a field was one solid area of tomatoes, 
but in a few cases, two or more separate areas were considered as one 
field. In these cases the cultural practices were the same and often 
the yield could not be separated. 
When the decision was made to repeat the study, .an effort 
was made to enlist the cooperation of the same farmers for the second 
year of study. Each of the 1948 cooperators was contacted early in 
the summer of 1949 to determine his willingness to participate in 
the second year study. In cases where no tomatoes were grown in 
1949 or the operator had moved, a substitute farm in the immediate 
vicinity was added. All fields included in the survey were visited 
three or four times during the summer by the authors and notations 
made of the conditions of the crop. Near harvest time the area of 
the fields and the distances between plants were measured, and the 
percent of plants missing calculated. On one of the last visits made, 
soils technicians were taken to each field and soil data collected 
to aid in the analysis of the results. 
At the close of the 1949 season each grower was again visited and 
a detailed record of the enterprise completed. Each field was consid-
ered separately and 96 records were obtained from 62 growers. 
DESCRIPTION OF FARMS GROWING TOMATOES 
DETAILED INFORMATION was obtained only for the tomato enterprise. 
In 1948, however, information was obtained on the total acreage 
of the farms, the total real estate values, and the total investment in 
machinery. Information on investments in livestock and livestock 
feeds and miscellaneous supplies was not obtained. 
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Table 1. Acreage ' and investment, tomato growing janns, 1948 
Item 
Acres 
per 
farm 
acres 
Land in tomatoes ........................................ 6.8 
Other cropland ............................................ 50.2 
Pasture and other land ......................•...... .11.0 
Value 
per 
acre 
dollars 
442 
431 
201 
Value 
per 
farm 
dollars 
3,008 
21,636 
2,211 
5 
Percent 
of total 
value 
percent 
8.1 
58.6 
6.0 
-----------------------------
Total land ............... ............................... 68.0 395 26,855 72.7 
Buildings ........................................................ . .. . 107 7,307 19.8 
M'achinery ......................................................... . 41 2,792 7.5 
-----------------------------
Total investment .................................. 68.0 543 36,954 100.0 
The 69 farms had an average of 68 acres of land of which 57 acres 
were cropped (table 1). The total investment in land, buildings, and 
machinery a'\teraged $36,954. Of this, 73 percent was in land, 20 per-
cent in buildings, and 7 percent in machinery. The cropland wa~ valu-
ed at an average of $432 per acre, while all land averaged $395. The 
investment in buildings amounted to $107 and machinery $41 per acre 
or an average of $543 per acre. The cropland was all irrigated and the 
values included water rights. 
Detailed data were not obtained on the use of land or the livestock 
kept on these farms, but observation and general information indicate 
that aside from tomatoes the major crops were alfalfa, sugar beets, 
canning peas, potatoes, barley, and corn for silage. Some fruit was 
grown in the eastern portion of the area. On ,most of the farms, live-
stock was not an important year-long enterprise; however, some farms 
did have dairy or beef cattle. Many of the farms fattened beef animals 
during the fall and winter as a regular enterprise. This provided a 
market for the hay and grain and also provided manure needed for 
the maintenance of soil fertility. 
DESCRIPTION OF THE TOMATO ENTERPRISE 
INVESTMENT THE 69 FARMS included in the study grew a total of 469.6 acres of 
tomatoes in 1948, or an average of 6.8 acres per farm. The range 
in acres per farm was from 1 to 31 with a concentration of about 4 
to 6 acres. The total investment in land, buildings, and machinery 
used for tomato production averaged $3,152 per farm or $459 per 
acre (table 2). The investment in buildings and machinery included 
only that portion that was estimated to be used directly for tomato 
production. No part of tractor or tractor equipment, truck or automo-
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Table 2. Acreage and investment in resources used for tomato production, 1948 
and 1949 
Per farm Per acre 
Item 1948 1949 1948 1949 
Acres in tomatoes ........................................ 6.8 6.7 1.0 1.0 
Value of land and building (dol.) .......... 3033 2988 442 454 
Value of machinery (dol.) ...................... 119 81 17 12 
---------------------------------------------------------------------------
Total value .......... .................................. 3152 3069 459 466 
bile was included in this investment. These items were charged to 
the tomatoes on the basis of hours of use on tomatoes. . 
The general description of the tomato enterprise was not much 
different in 1949 from 1948. The 62 farms included in the 1949 study 
grew 416.85 acres of tomatoes or 6.7 acres per farm. The acres per 
farm varied from 1.4 to 13.0 acres. The total investment per farm 
in land, buildings, and machinery used for tomato production averaged 
$3,069 in 1949 or $466 per acre. 
Table 3. Hours of man, horse, and machine labor per acre of tomatoes by opera-
tion, 1948 and 1949 
Operation Man·labor 
Times Family Hired Mechanical 
Description over labor labor Total Horses power 
no. hours hours hours hours hours 
Manuring ...............................8 2.1 .7 2.8 3.0 .6 
Plowing .................................. 1.0 2.2 .1 2.3 .5 2.1 
HarrGwing .............................• 1.6 1.7 .1 1.8 2.7 .6 
Leveling ..................................7 .6 .6 .7 .4 
Marking ... _ ................. _............9 1.2 .3 1.5 1.2 .3 
Planting ......... _ .......... _ .. ____ _____ 1.0 6.8 9.4 16.2 .3 
Replanting __ ._. ___________ . _________ ._.9 2.3 1.9 4.2 
Fertilizing .. ______ ... __ . _________ . ___ ._..6 .9 
.8 1.7 .1 .2 
Cultivation _ ....... _ .. _ ........... _ .... 5.6 6.8 .4 7.2 5.2 3.7 
Hoeing ._ .... _ .... _ ... _ .... _ ............... 2.2 6.6 10.3 16.9 
Irrigating _ ........ _ .................... 6.7 5.9 3.4 9.3 
Other, incl. supervision ........ 3.3 .8 4.1 .8 .5 
Total to picking : ......... _ .... _.. 40.4 28.2 68.6 14.5 8.4 
Picking ._ ... . ___ ............. __ .. 3.0 16.9 72.0 88.9 
Delivery .. _... .................... 3.0 10.8 .7 U.S .6 10.7 
Total harvest ................... _.... 27.7 72.7 100.4 .6 10.7 
Total .......... _ .... _ ..... _ ..... _.. 68.1 100.9 169.0 15.1 19.1 
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LABOR REQUIREMENTS 
It required an average of 169 hours of man-labor to produce and har-
vest an acre of tomatoes (table 3). Of the total, 68.6 hours were re-
quired prior to harvest and 100.4 were spent in picking and delivery. 
Prior to harvest time, 61 percent of the labor was performed by the 
farm family. During harvesting, family labor performed only 29 
percent of the labor. Picking required slightly more than 50 percent 
of the total man-labor requirements. 
Horses were used 15.1 horse hours per acre and mechanical powe1 
19.1 hours. The mechanical power included truck, tractor, and auto-
mobile. Delivery of tomatoes was made mostly with tr'ucks, although 
in a few cases wagons were drawn by tractors and automobiles. The 
use of horses for delivering tomatoes was negligible. 
YIELDS AND · GRADES 
Of the 83 fields of tomatoes covered by the study in 1948, 58 were 
picked 3 times, 12 were picked 2 times, and 10 more than 4 times. ' 
One field was picked once and 2 fields were picked 5 times. The 
average yield was 13.7 tons per acre (table 4). Of the total, 7.2 tons 
or a little more than 50 percent were obtained from the second pick-
ing. Although some damage was done to the tomato crop by light 
frosts, there were essentially no tomatoes left that might have been 
harvested at the time of the first ki1ling frost, had the frost been delayed. 
Among the fields, yields per acre varied from practically a failure 
to 24.7 tons. About a fourth yielded less than 10.5 tons, about a half 
between 10.5 and 16.5 tons, and about a fourth more than 16.5 tons. 
The yields given include all tomatoes delivered to the canning factory 
on all but 4 or 5 farms. For these farms the culls-which are not 
Table 4. Yield per acre and grade of tomatoes by pickings, 1948 and 1949 
1948 1949 
Picking Yield Yield 
per acr~ No.1 No.2 Culls per acre No.1 No.2 Culls 
tons percent percent percenD tons percent percent percen~ 
First ........ ............ 2.7 65.8' 30.7 3.5 9.5 63.5 32.3 4.2 
Second ................ 7.2 66.9 30.0 3.1 4.2 65.1 30.2 4.7 
Third .................... 3.4 67.2 29.7 3.1 1.9 63.2 33.3 3.5 
Additional ........... 4 64.1 32.6 3.3 .2 59.7 36.7 3.6 
Total .......... 13.7 66.7 30.2 3.1 15.8 63.3 32.3 4.4 
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paid for-were not reported. The addition of these would not change 
the average materially. 
All tomatoes were graded upon delivery at the receiving plant by 
graders employed by the State Department of Agriculture. Three 
grades were used: no. 1, no. 2, and culls. Of the total deliveries, 66.7 
percent graded no. 1, 30.2 percent 2, and 3.1 percent culls. The per-
cent in each grade was nearly the same for every picking and also 
for every part of the area. There was, however, considerable vari-
ation among fields. 
Of the 96 fields of tomatoes studied in 1949, 51 were picked 3 
times, 29 less and 16 more than 3 times. The average yield was 15.8 
tons per acre, of which 60 percent or 9.5 tons were from the first 
picking. The percent of the tomatoes grading 1, 2, and culls was not 
greatly different for the first three pickings, but the quality as reflected 
in percent of firsts after three pickings decreased. Only two fields in 
1949 were still being picked at the time the first killing frost came 
and only minor loss was suffered. 
GROSS RECEIPTS FROM TOMATO ENTERPRISE 
The average receipts from the tomato enterprise in 1948 were $2,104 
per farm, $309 per acre, and $22.56 per ton (table 5). Approximately 
78 percent of the total receipts was obtained from first grade tomatoes. 
The miscellaneous income amounted to only $1 per ton. No.1 tomatoes 
brought $26.50 per ton, no. 2's $16.00, while culls brought no returns 
at all. 
Table 5. Gross income from tomato enterprise, 1948 and 1949 
1948 1949 
Source of income Per acre Average Per acre Average 
per ton per ton 
Tons Value value Tons Value value 
tons dols. dols. tons dols. dols. 
No. 1 tomatoes ................ 9.2 241 26.50 10.0 246 24.62 
No. 2 tomatoes ..... _ ........ 4.1 67 16.00 5.1 72 14.05 
Culls ..... _ ............................ 4 00 00.00 .6 00 00.00 
Miscellaneous .. _-_ ............... _ .... .. .. 1· .06 .1 5t .50 
Tota) ...................... 13.7 309 22.56 15.8 323 20.38 
* Approximately three· fourths was insurance collected for damag·es. The re-
mainder was estimated value of the crop residue as livestock feed or ferti1iz~r. 
Only a few producers reported any miscellaneous income. 
t Includes allowance for delivery expense received by grower and tomatoes sold 
in small ungraded lots. 
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In 1949 receipts per acre were higher than in 1948 owing to an 
increased yield of 2.1 tons per acre. The receipts per ton, however, 
were lower for graded tomatoes. Receipts averaged $24.62 per ton 
for no. 1 tomatoes and $14.05 for no. 2. In some areas in 1949 al-
lowances were made to the grower for hauling expense. This was 
handled as miscellaneous income and amounted to less than $.50 per 
ton. 
Table 6. Total expenses 0/ producing tomatoes, 1948 and 1949 
Per acre Cost per Percent 
Kind of expense ton of of total 
Unit Amount Price Value tomatoes costs 
dols. dols. dols. percent 
Manure * .................................. tons 10.2 .43 4.42 .30 1.6 
Commercial fertilizer _._ ... cwt. 1.54 3.40 5.23 .36 1.9 
Plants ......... _ .... __ ......... _ ........ N o. 4453 5.72t 25.45 1.74 9.1 
Box rent ............. ___ ._ ...... __ No. 46 .10 4.58 .32 1.7 
Hired . machinery .... --........... __ ......... - .37 .02 .1 
Dust (insecticide) .... __ .......... lbs. 8.1 .13 1.09 .08 .4 
Total materials _ .. _--_ .. --.. 41.14 2.82 14.8 
Interest (crop & cap.) * ...... _ 26.80 1.83 9.6 
Bldg. and equip. costs ...... _ 1.83 .14 .7 
Land taxes ...... __ ..... __ ........ ---... _ ... 5.50 .38 2.0 
Wiater taxes ........ _-................. __ ..... -- 8.06 .54 2.8 
General overhead ..... _--- 3.48 .21 1.1 
Fees 
--_._-----------_ ...... _---._-....... _ .. - 1.17 .08 .4 
Total overhead _ .. _ ........ _ 46.84 3.18 16.6 
Hired labor . __ ... __ ._ .. _ .... _ .. _. hours 100.9 .90 90.78 6.18 32·3 
Op. and family labor ... _ ... hours 68.1 .97 66.39 4.51 23.6 
Total man·labor .......... hours 169.0 .93 157.17 10.69 55.9 
Horse power ... _ ..... _ .......... _ .. hours 15.1 .39 5.94 .40 2.1 
Mech. power (tractor 
and ,truck) § . __ . _____ . ____ ..... hours 19.1 1.55 29.63 2.02 10.6 
Total power ......... _._ .... _. 35.7 2.42 12.7 
Total expenses .... - .......... 280.72 19.11 100.0 
* Includes applications made for crops of the current y.ear and first and second 
preceding years. 50 percent of the current application, 30 percent of the 
first preceding year, and 20 percent of the second preceding year's application 
. were charged against the current year's crop. 
t Per thousand plants. 
t Interest was charged at 5 percent on all fixed capital for the entire year, and on 
portions of the working capital for periods varying from 21h to 7 months. 
§ Costs include not only power ,but also the equipment used with the power 
except that used primarily on tomatoes which is included in overhead above. 
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EXPENSES OF THE TOMATO ENTERPRISE 
Expenses for the two years studied have been combined. The average 
expenses of the tomato enterprise were $281 per acre, and $19.11 per 
ton (table 6). Man-labor, which amounted to 56 percent of the total 
expenses, was the most important expense. Plants, interest on fixed 
and working capital, and mechanical power were other important 
items of cost. Each of these amounted to about 10 percent of the 
total. It is significant that the overhead costs, interest and taxes 
mostly, were larger than the cost of materials used, including plants, 
or the entire cost of pow~r. 
In comparison, the expenses per acre in 1949 were about 3 percent 
higher than in 1948, but on a per-ton basis, they were lower in 1949 
by about 4 percent because of the increased yields per acre. 
NET RETURNS FROM TOMATO ENTERPRISE 
The total receipts minus the total expenses is called net returns and 
amounted to an average of $34.53 per acre, or $2.36 per ton (table 7). 
Net returns are essentially profits or returns for the business risks as-
sumed by the growers and for superior management. The net returns 
amounted to 11.4 percent of the total receipts, while the expenses made 
up 88.6 percent. 
Since the expenses included the labor and capital of the operator 
and members of his family, net returns do not measure what the en-
terprise returned to the family to enable them to live or save. When 
the value of family labor is added to the net returns, the amount is 
$101 per acre or 32.0 percent of the gross receipts. This amount 
would, on the average, be available for family use. To the extent that 
the average grower owned the assets used in production, the interest 
charge would also be available for family living or saving. The aver-
age interest charge per acre amounted to $26.80. No information 
Table 7. Summary 0/ receipts, costs, and net returns from tomato production, 1948 
and 1949 
Item 
Average 
per acre 
dollars 
Total receipts .......... .............. .......... .. .................. 315.51 
Total expenses ........................... _ ........................ 280.72 
Net returns .................................................... 34.79 
Net returns plus family labor .................................. 101.18 
Net returns plus family labor and interest .......... 127.98 
Average 
per ton 
dollars 
21.47 
19.11 
2.36 
6.87 
8.70 
Percent of 
receipts 
percent 
100.0 
89.0 
11.0 
32.0 
40.5 
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was obtained on the amount of interest actually paid for use of bor-
rowed money. If the growers were out of debt or owned their land 
and equipment, then the interest charge of $26.80 would also be 
available for family living or savings. 
Temporarily some of the other expenses such as depreciation on 
buildings and equipment, trucks, and tractors would be available for 
family living purposes. However, over a period of years, these would 
not be available for family use. 
There was considerable variation among growers in the net re-
turns per farm, per acre, and per ton. The number of acres grown 
influenced the net returns per farm. The variation was from a loss 
of $1353 to a gain of $2437. Of the 131 growers involved in the 2-
year study, 51 had a minus net return, or expressed in another way, 
they did not earn the current rates of interest on their capital or the 
current wages for their labor. 
Expressed as net returns per acre the variation was also wide. A 
group of 16 growers had minus net returns of more than $75 per 
acre, while 14 producers had plus net returns in excess of $150 per 
acre. When net returns were calculated on a per-ton basis, the relative 
variation was even greater. 
FACTORS AFFECTING YIELDS AND NET RETURNS 
SINCE THE tomatoes from every field sold for about the same aver-
age price per ton, the net returns per ton and per acre were deter-
mined largely by the costs. The cost per ton is a good over-all measure 
of the total efficiency of tomato production. The total efficiency, and 
costs, can be broken down into a number of components such as effici-
ency in the use of man-labor, horse power, mechanical power, land, 
irrigation water, and the many other items that enter into total pro-
duction. Thus net returns are the result of a large number of factors 
operating together. The net effects of many of these factors are small 
and difficult to isolate and measure. 
Of the factors studied, the one that had the most effect on costs 
and net returns was the yield of tomatoes. Since yields presumably are 
the result of a number of factors such as the variety, fertility of soil, 
amount of irrigation water, and the various cultural practices, one of 
the objectives of this analysis was to determine the effect these factors 
had on yields. In nearly all cases the results of each year's operations 
were added together, making a total of 179 individual records being 
considered. 
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YIELD PER ACRE 
The 179 fields included in the study were divided into four groups on 
the basis of yields per acre. The lowest fourth had yields of less than 
10.5 tons per acre and averaged 9.35 tons. The highest fourth had 
yields of 16.7 tons or more (table 8). 
Table 8. Relation of yield per acre to net returns and other factors, 1948 and 1949 
No. Yield Net Net 
Yield per acre of per Receipts Costs returns returns Labor 
Group and range fields acre per ton per ton per ton per acre per ton 
no. tons dollars dollars dollars dollars hours 
Lowest ~ ....... , .......... 44 9.35 21.30 25.83 -4.53 -38.42 14.85 
Second ~ .................... 46 13.00 21.49 20.96 .54 8.24 12·85 
Third ~ .................... 44 15.70 21.33 19.@ 1.92 29.94 11.85 
Highest ~ ................ 45 20.57 21.63 15.09 6.54 132.99 9.05 
All farms .................. 179 14.80 21.47 19.11 2.36 34.29 12.10 
The costs per ton for the lowest yielding fields averaged $25.83 
which was $4.53 more than the amount received. The costs for the 
highest yielding fields averaged $15.09 per ton or $6.54 less than the 
amount received. 
One of the big advantages of high yields is more efficient use of 
labor. The difference in yield from 9.35 to 20.57 tons per acre re-
sulted in a saving of 5.8 hours of man-labor per ton, or at average 
wage rates, a difference in labor costs of approximately $5.39 per ton. 
Proportionate, or even larger, savings were made in other cost items. 
The overhead costs, for example, are essentially fixed at so much per 
acre regardless of the yield, and within the range suggested above, 
the costs per ton would be cut more than half by higher yields. 
USE OF MAN-LABOR 
The man-labor used per acre to produce, har·vest, and deliver the toma-
toes to the factory, as reported by the growers, varied from 83 to 293 
hours (table 9). The average for all growers was 169 hours per acre. 
In part, the larger labor requirements were associated with higher 
yields per acre which required more labor for picking and delivering, 
but the higher yields would not account for all the increase in labor 
use. The labor required prior to h3:rvest time was also greater, but 
in general was not associated with greater yields. 
Since the variation in the hours of man-labor cannot be fully ex-
plained by variation in yield and since the man-hours spent in the 
Table 9. Relation 01 hours 01 man-labor per acre to costs, net returns and other lactors by groups with similar 
yieliU, 1948 and 1949 
Man labor Mechani· Horse Man 1-3 Average Man labor cal power pow~r Total Net labor III trj per acre No. size Yield per acre per acre per acre cost returns per acre 
Aver- of of per prior to prior to prior to per per used to ~ Range age fields fields acre harvest harvest harvest ton ton harvest 0 
t:;j 
c::: 
hours hrs. no. acres tons hours hours hours dols. dols hours n ~ 
0 
14 tons per acre and less ~ 
0 
Less than 135 ............ 114 28 4.1 10.3 57 8.2 15.5 21.34 0 57 "oj 
135·167 ........................ 147 27 5.1 10.9 68 8.0 14.3 22.17 -0.44 79 Ci > 
168·200 ...... ......... 'l ...... . 179 14 4.5 11.9 79 11.1 18.1 24.44 ·2.22 100 ~ z 
201 and over .............. 229 11 9.2 11.9 94 6.4 14.5 24.61 -2.52 135 ~ 
~ 
More than 14 tons per acre 1-3 
0 
Less than 135 ............ 109 8 6.8 16.7 52 7.2 7.4 12.66 8.93 57 ~ > 
135·167 ... _ .. _ ............... 154 24 5.5 16.8 56 8.6 13.3 16.81 4.27 98 ~ 0 
168-200 ........... _ ........... 182 ·28 4.2 18.2 65 10.0 10.5 16.78 4.27 117 trj en 
201 and over ............. .231 39 4.1 18.9 90 9.7 21.6 18.46 2.96 141 
All fields ..... _ ........... 169 179 5.0 14.8 69 8.4 15.1 19.11 2.36 100 
..... 
~ 
Table 10. Relation 01 size 01 fields to yields, labor requirements and other lactors, 1948 and 1949 
Man hours Mechani· 
Size Labor to pick and cal power 
No· Yield Cost per acre deliver per acre 
Aver- of per per prior to Per Per to hare 
Range age fields acre ton harvest acre ton vesting 
acres acres no. tons dols. hours hours hours hours 
Less than 3.1 ........................ 2.25 62 13.9 21.29 80 98.6 7.1 9.1 
3.1 to 5.0 ... _......................... 4.19 67 15.3 18.90 70 99.8 6.5 7.7 
5.1 to 7.0 ......... . ... .............. 0/ 6.39 23 16.0 18.26 68 107.0 6.7 9.9 
7.1 to 9.0 ... _ ......... _ ............. 8.140 12 13.7 18.92 59 92.2 6.7 10.9 
9.1 or more .......................... 14.10 15 14.0 18.99 63 100.2 7.2 7.8 
All fields ... _..................... 5.0 179 140.8 19.11 69 100.4 6.8 8.40 
Horse 
hours 
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harvesting operation were closely associated with variations in the 
total hours of man-labor, the difference in total labor requirements 
is affected by the efficiency with which the labor was used in the pick-
ing, loading~ hauling, and unloading operation. There was no sig-
nificant difference in distance of haul among the groups of fields sorted 
on the man-labor requirement base. 
There was some association between the variation in man-labor 
requirements and the proportion of the work done 'with mechanical 
power units as an alternative to using horses. Where the hours of mech-
anical power were relatively high in proportion to horse-hours, the 
man-hours were lowest, and when hours of mechanical power were 
relatively low in proportion to horse, the man-hours were greatest. 
The total cost per ton increased as the hours of man-labor per 
acre increased. This general relationship existed regardless of the 
level of yields per acre. Man-hours of labor per acre varied inversely 
with the net returns per ton. For the fields with 14 tons of tomatoes 
per acre or less, the net return was zero when man-hours per acre 
averaged 114 hours. When man-hours increased to an average of 
229, the net return decreased to a minus $2.52. With yields more than 
14 tons per acre, the net returns were $8.93 per ton when man-labor 
per acre rose to 231 hours per acre. This suggests that it would be 
possible to spend so much time with the crop that the increased yield 
would not pay for the added labor at going rates. 
SIZE OF FIELDS 
The fields included in the study varied from 1 to 31 acres in size. The 
majority, however, were from 3 to 6 acres. The size of fields affected 
costs and net returns from tomato production largely through the ef-
ficiency of man-labor and power. Man-labor per acre for producing 
the crop declined consistently as the fields increased in size, but the 
labor for picking was more nearly proportional to the yield per acre. 
As the size of the fields increased, the horse-hours per acre decreased 
(table 10). 
PREVIOUS USE OF LAND 
Of the 179 fields included in the study, 57 had been in alfalfa, 70 in 
sugar beets, 5 in tomatoes, and 47 in a variety of crops the previous 
year (table 11). N earl y all the fields had been in alfalfa some time 
during the last five years. The largest yields of tomatoes per acre 
were obtained on land that had just been broken from alfalfa, while 
the smallest yields were obtained from land that had produced tomatoes 
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Table 11. Relation of use of land the year previous to yields and other 
factors pertaining to the current crop of tomatoes 1948 and 1949 
Insect 
No. Yield Stand Plants and Net 
Use of land of Average per of reo disease returns 
year pr~vious fields acreage acre plants placed damage per ton 
no. acres tons percent percent percent dollars 
Alfalfa ........................ 57 5.31 15.95 88 11.3 11.5 2.44 
Sugar beets .......... _. 70 4.68 14.95 89 12.7 10.5 2.02 
Mixed cropping ...... 47 5.01 13.40 90 13.3 11.5 1.76 
Tomatoes ....... _ .......... 5 6.46 11.65 90 15.6 13.5 -1.44 
All fields ............ 179 5.00 14.85 89.5 13.6 11.5 2.36 
the previous year. In the latter case, the number of fields was only 
5, which may limit the value of this observation, but it is in keeping 
with the experience of producers interviewed. In other measures 
such as handling the soil, controlling insects and disease, planting, 
irrigation, there seemed to be little if any difference associated with 
previous use of land. Only in the case where tomatoes followed toma-
toes was the net return a minus quantity. 
SOIL TEXTURE 
The character of the soils used for tomato production varied greatly. 
No refined classification was used for the 1948 study, but the farmers 
were asked to describe their soil. Since there were no general con-
clusions that could be drawn from the 1948 study, the soils were 
specifically classified by soils technicians for the 194.9 study. The 
soils were classified as loam, sandy loam, fi ne sandy loam, very fine 
sandy loam, silty clay loam, and clay loam. As all are good soil types~ 
small differences, if any would probably be expected (table 12). Clay 
Table 12. Relation of soil texture to yields and other factors, 1949 
Average Fields Fields 
No. Yield no. of in in Manure 
Soil of per irri· alfalfa beets per p·H 
texture fields acre gations 1948 1948 acre P04 surface 
no. tons no. percent percent tons ppm 
1 Silty clay loam .... ..... 13 15.5 7 54 .9 11.0 7.6 
2 Clay loam ............... _ ... 11 18.5 7 45 3.3 10.7 6.9 
3 Loam ................................ 22 16.1 7 55 9 3.3 16.7 7.7 
4 Very fine sandy loam.... 5 16.4 7 80 6.3 30.8 7.8 
5 Fine sandy loam ... _ ... 36 15.5 6 44 8 5.0 20.2 7.9 
6 Sandy loam ............... _... 9 14.2 6 56 2.6 33.0 8.1 
All fields .................. 96 16.0 7 56 3 4.8 20.4 7.5 
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loam soil yielded heavier than any other type, while the sandy loam 
yielded lowest. There seemed to be no consistent association between 
texture of soil and yield of tomatoes. 
ORGANIC MATTER IN SOIL 
The soils technicians took small samples of soil from several locations 
within each field. These samples were later thoroughly mixed into 
one sample for each field and taken to the laboratory for analysis to 
determine, among other things, the organic content. The analysis 
showed variation among fields ranging from 0.3 to 3.2 per-
cent (table 13). The records were grouped on the basis of the 
Table 13. Relation of organic matter in soil to yield and other factors, 1949 
Organic matter 
in soil Range in yield Manure 
Avg. No. of Average per acre 
Range range fields yield Low High PO. 1949 
percent percent tons tons tons ppm tons 
.3-1.2 1.04 16 13.4 7.8 18.0 22.3 6.0 
1.3-1.4 1.39 14 16.3 8.3 29.4 27.4 8.1 
1.5-1.6 1.58 16 17.9 7.4 22.4 17.2 5.7 
1.7-1.9 1.79 15 15.1 10.4 26.6 21.1 5.1 
2.~2.1 2.03 15 15.~ 6.9 21.2 12.2 5.7 
2.2-3.2 2.46 19 16.4 8.2 28.0 15.4 3.9 
All fields 1.7 96 15.6 6.9 29.4 21.8 4.8 
amount of organic matter in the soil to ascertain the relation to tomato 
yields. The results indicate that organic matter in excess of 1.3 percent 
probably had no effect on yields but that when it was less than 1.3 
percent, yields may have been reduced. The results of this study, how-
ever, should be considered as only suggestive. Additional study with 
more refined controls is needed in order to draw definite conclusions. 
The field with the lowest organic content, .3 percent, in the soil yielded 
16.8 tons, while the field with the highest content, 3.2 percent, yielded 
only 8.2 tons. The field with the highest yield, 29.4 tons, had 1.4 
percent organic matter, and the field with the lowest yield, 6.9 tons, 
had 2.0 percent. This suggests that high organic matter does not 
assure high yields and also that above average yields can be attained 
with low organic matter. Just how important this factor is in affect-
ing yields and at what point it becomes a limiting factor is not certain. 
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P04 IN SOIL 
Chemical analysis was also made to determine the quantity of several 
plant food elements in the soil. Among these was P04 (an expression 
of the phosphorus available in the soil) . The variation among fields 
was from 2 to 90 parts per million. The results of relating the quan-
tity of P04 to yields indicate that possibly yields may be limited when 
the P04 content is less than about 10 parts per million (table 14). 
Table 14. Relation of PO. in soil to yields and other factors, 1949 
Average Deviation 
PO. No. yield from Range in yield 
of per average Low High 
Range Average fields acre yield yield yield 
ppm ppm tons tons tons tons 
Less than 6 3.0 10 13.7 1.92 9.4 18.4 
6-10 7.6 28 14.7 3.52 6.9 20.8 
11-15 13.3 12 17.6 2.91 7.4 29.4 
16-20 17.8 16 17.2 3.31 12.1 28.0 
21-30 25.3 13 18.0 4.60 8.3 26.6 
31-90 49.4 16 14.3 2.66 7.9 19.8 
All fields 21.8 96 15.6 0 6.9 29.4 
Possibly concentrations in excess of 30 parts per million may also limit 
yields. This might result from a lack of balance with other plant 
food elements. Like the analysis of the organic matter in the soil, 
these conclusions should be considered as suggestive, not definite. 
The analysis emphasizes that many factors affect yields and that high 
yields cannot be assured through one factor. 
FERTILIZERS USED 
Some type of fertilizer was used during the 1948 and 1949 seasons 
on 156 of the 179 fields included in this study. Barnyard manure 
alone was applied to 34 fields, commercial fertilizers were applied 
exclusively to 43 fields, and 79 fields had applications of varying a-
mounts of barnyard manure and commercial fertilizer (table 15). A 
grouping of the fields on the basis of fertilizer treatment shows the 
relation of fertilizing to yields. There was little difference in yields 
when manure only was applied at an average rate of 8.7 tons per acre 
and when no manure was applied. The soil type and previous use 
of land may have been more important than the fertilizer applied. 
The fields where no fertilizers were applied had been in alfalfa an 
average of 2.2 years in the previous 4 years, but where manure only 
was applied, about 1.8 of the 4 previous years. 
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Table 15. Relation of fertilizer applied to yields of tomatoes and other factors, 
1948 and 1949 
Fertilizer 
applied 
No. 
of 
records 
no. Not any ________________________________ _______ _______ 23 
Manure only ________ __ __ __ ____ _______ _____ ________ 34 
Commercial fertilizer _________ <_________ ___ 43 
Manure and com. fert. _________________ 79 
All fields __ __ _______ ___ _____ _____ __ __________ __ ______ 179 
Yield 
per 
acre 
tons 
13.5 
13.0 
15.9 
15.6 
14.8 
Commercial In alfalfa 
Manure fertilizer previous 
applied applied four 
per acre per acre y~rs 
tons cwt. years 
2.2 
8.7 1.8 
2.6 2.6 
10.1 2.3 2.0 
3.3 1.5 2.0 
In the groups where commercial fertilizers were applied alone and 
where they were applied in conjunction with manure, the yields were 
greater than in the other groups. The exact amounts or kinds of 
fertilizers to apply for best results cannot be determined from the data. 
These data do no more than suggest that it may be profitable to apply 
commercial fertilizers. The application of fertilizers even when the 
land had been in alfalfa 50 percent or more of the previous 4 years 
produced increased yields. 
VARIETY OF PLANTS 
Moscow was the most common variety of tomato grown as 64 of the 
179 fields were of this variety (table 16). In addition, 29 fields were 
Moscow in combination with one or more other varieties. Other known 
varieties include Early Stone, Stone A, Stone B, and Baltimore. Oc-
casionally growers observed that they had little choice in the variety 
they grew because in order to obtain plants they had to take whatever 
was available. Most of the plants were started in the Moapa, Nev~da, 
area and were obtained by the farmers through the canning companies. 
A few plants were started locally. 
Table 16. Relation of variety of tomatoes to yield, 1948 and 1949 
No. Yields 
of per 
Variety fields acre 
Receipts 
per 
ton 
TW. tons dols. 
Mixed (Moscow and others) ___ ___ ______________ ______________________ 71 15.6 21.55 
Moscow ______ ___ _________ _________ __ __ ___ __ ______ ___ _______ __ _______________ -'- ___ __________ 64 15.3 21.51 
Stone B and Baltimore __ _________________________ __ _________ . ___ __ ________ . 23 13.7 21.30 
Early Stone ___ ___________________________________________________ __ ___ " ______________ 21 11.0 21.48 
-------------------Total _______ . __ ___ _________ ____________ ___ ______ _______ ____ .___________ _______ _____ .179 14.8 21.47 
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Of the fields for which the varieties were definitely known and 
actually treated separately, Moscow gave the highest yields per acre, 
Stone B was next with 1.6 tons per acre less than Moscow, Early 
Stone was third, yielding only 11 tons per acre. The fields set with 
plants of several varieties, nearly all of which contained some Moscows, 
yielded better than the fields of Early Stone, Stone B, or straight Mos-
cow,. Each year identical results were obtained as to relationship of 
one variety to another. 
The quality of product as measured by the percent which graded 
no. 1 when the tomatoes were delivered at the processing plant was 
practically the same with all bringing an average price from $21.30 
to $21.55 per ton. 
NUMBER OF PLANTS PER ACRE 
The number of plants per acre was determined by actual count in a 
given area of each fi'eld in 1949. During the 1948 study the plants 
per acre were calculated by dividing the acreages by the number of 
plants paid for by the grower. Only the results of the 1949 study 
where the spacing was actually measured by the authors are shown in 
table 17. The number of plants per acre varied from 2783 to 5591, 
but in most fields ranged between 3700 and 4600 or about 3Y2 feet 
to 3 feet on the square. As the average number of plants per acre in· 
creased from 3407 or less up to 4416, the yield per acre increased con· 
sistently. A small decline in yield was shown for the group with more 
than 4600 plants per acre, although this group yielded more tomatoes 
per acre than the group with from 3900 to 4200 plants. There was prac-
tically no difference in the percent of live plants at harvest time. 
Table 17. Relation of number of plants per acre to yields and other factors in 
tomato production, 1949 
No. of 
No. Yields Stand bearing 
Plants per acre of per of plants at 
Range Average fields acre plants harvegt 
no. tons percent no. 
Under 3700 3407 16 14.1 94 3203 
3701 to 3900 3780 23 15.4 93 3515 
3901 to 4200 4060 25 15.8 94 3816 
4201 to 4600 4416 16 16.9 94 4151 
4601 and over 4854 16 16.3 93 4514 
All fields 4129 96 15.6 94 3840 
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DATE OF PLANTING 
The field plantings of the tomatoes varied from May 2 to. J nne 1 (table 
18). A somewhat larger percentage of the early plants had to be 
replaced, but the yield of tomatoes per acre was highest for the early 
plantings and decreased as the planting date became later. There 
was no important difference in the grades received on the tomatoes or 
the receipts per ton, but the cost per ton increased consistently as the 
planting date became later. This, no doubt, was the result of declin-
ing yields. Tomatoes planted after May 25 in 1948 resulted in a minus 
net return. No plants were set later than May 25 in 1949. Most plants 
were set out by hand, and water was applied at the time of planting. 
Table 18. Relation of planting date to yield and other factors, 1948 and 1949 
Labor 
per Aver-
Aver- acre age Re-
No. age prior acres ceipts Costs 
of yield Plants to Times toma- per per 
Date of planting fields per acre replaced harvest picked toes ton ton 
May 2 to May 10 ........ 55 15.8 15.0 61.3 2.7 6.60 21.32 17.29 
May 11 to May 15 ...... 65 14.7 11.8 71.9 2.9 4.20 21.42 19.44 
May 16 to May 25 ...... 54 14.2 11.5 80.0 2.8 4.29 21.75 19.91 
May 26 to June 1* .... 5 9.9 11.0 110.0 3.2 4.20 22.26t 26.64 
All fields ...................... 179 14.8 12.2 68.6 2.8 5.00 21.47 19.11 
* For 1948 only-no plantings after May 24th in 1949. 
t Not strictly comparable to other figures listed above in column since this is! 
for only one year when the contract price was higher. 
NUMBER OF IRRIGATIONS 
The number of irrigations varied widely and seemed not to be closely 
related to soil type. The lowest average group yields were obtained 
on fields with less than 5 irrigations and those with 9 or more (table 
19). The largest average groups yields were obtained from 7 irriga-
Table 19. Relation of number of times irrigated to yields and other factors, 1948 
and 1949 
Times 
irrigated 
No. of 
fields 
no. 
5 or less ...................................................... 43 
6 times ........................................................ 37 
7 times ........................................................ 32 
8 times ..................................... ................... 48 
9 or more ........ _ ........................... _ .......... _.29 
Average 
yield 
tons 
13.8 
14.8 
16.8 
15.6 
13.2 
Average Labor 
acreage per-acre 
acres hours 
4.0 155 
5.2 152 
4.8 184 
5.8 176 
5.8 190 
14.8 5.0 169 All fields .................................................... 1 .... 79c:-------------....---------
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tions. In general, the yields obtained increased up to 7 irrigations and 
then decreased. It is not entirely safe to conclude, however, that the 
differences in yields were entirely the result of differences in irriga-
tion. The hours of man-labor per acre increased with the number 
of irrigations. It is recognized that the number of irrigations would 
not determine the amount of moisture available to the plants since 
that could be affected by many other things, but the results might 
suggest that some fields were actually injured by too infrequent irri-
gations and some may actually have been injured by too much water 
or that some of the irrigations may have been unnecessary as they 
seemed to add nothing except cost to the end results. 
There was a wide variation in the time at which irrigation was 
begun, but this seemed not to be related to yield. Some began irri-
gation in early June, while others did not begin until the middle of 
July. 
N UMBER OF CUL TIV ATIONS 
The number of times tomatoes were cultivated varied from 2 to 10. 
Of the 179 fields studied, 15 were cultivated only 2 times, while 10 
were cultivated 9 or more times. As the number of cultivations in-
creased from 3 to 7 times, the yield per acre increased rather consis-
tently; with 8 and 9 cultivations yields decreased somewhat (table 20). 
As the number of cultivations increased from 2 or 3 to 9 or more, 
the labor per acre up to .harvesting time consistently increased and 
the same general relationship was true for cost per ton. Recognizing 
that other relationships may have some influence on these results, it 
may still be reasonably concluded that too infrequent cultivations 
Table 20. Relation 0/ number of times cultivated to yields and other factors , 1948 
and 1949 
No. Acres Yield Labor per Mechanical Horse 
Times of per per acre prior power per power Cost 
cultivated fields fields acre to acre to per per 
harvest harvesting acre ton 
no. acres tons hours hours hours dols. 
2 or 3 15 6.0 12.8 65 7.4 11.8 20.89 
4 40 4.7 14.5 59 7.4 14.3 17.26 
5 38 5.1 14.3 67 7.3 17.6 18.86 
6 39 4.7 16.1 74 11.9 13.5 19.07 
7 18 5.8 16.2 76 21.8 11.1 19.08 
8 19 3.7 15.5 84 9.0 17.7 19.25 
9 or more 10 4.2 15.7 91 6.0 38.0 19.38 
All fields 179 5.0 14.8 69 8.4 15.1 19.11 
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are associated with low yields and that excessive cultivations add to 
the cost of production and may also be harmful to yields. 
NUMBER OF PICKINGS 
• The number of pickings per field ranged from 1 to 5. Of the 179 
fields, 42 were picked 2 times or less, 109 were picked 3 times, and 
28 were picked 4 times or more (table 21) . The average yield per 
Table 21. Relation of number of times picked to yields and other factors, 1948 
and 1949 
Hours of Total 
No. Yield labor hours of Receipts Costs Net 
Times of per prior to man per per return 
picked fieds acre harvest labor ton ton per ton 
1 and 2 times 42 14.4 64.8 161 21.56 18.83 2.73 
3 times 109 14.6 71.9 170 21.39 19.21 2.18 
4 or more 28 14.8 76.1 176 21.46 19.04 2.42 
All fields 179 14.8 68.6 169 21.47 19.11 2.36 
acre increased 0.2 ton with each additional picking from 2 to 3 and 
to 4 or more times. The man-labor increased with the additional pick-
ing. There was little difference in the receipts per ton. The group 
picked twice or less paid the highest returns per ton and per acre, 
while those picked three times paid the least returns on both bases. 
GRADE OF TOMATOES 
Among the 179 farms, the proportion of the product which graded 
no. 1 varied from 36.9 to 84.4 percent (table 22) . However, the 
product of 106 of the 179 fields graded from ~3 to 71 percent no. l's. 
The increase from an average of 59.5 to 74.2 percent in the first 
grade increased the average receipts per ton by $1.84 or from $20.81 
Table 22. Relation of grade of tomatoes to 
and 1949 
net returns and other factors, 1948 
Percentage of tomatoes No. Average Net 
in No. 1 grade of No.2 price Times Cost returns 
Range Avg. field grade Culls per ton picked per ton per ton 
percent percent no. percent percent dols. no. dols. dol. 
37.0--62.9 59.5 59 35.5 4.2 20.81 3.0 20.46 .40 
63.{}-66.9 64.8 67 31.5 3.6 21.46 2.8 19.40 2.06 
67.0-70.9 68.6 39 28.4 3.2 21.72 2.5 17.41 4.28 
71.0-84.4 74.2 14 24.6 1.0 22.67 3.1 19.00 3.67 
All fields 64.6* 179 31.2 3.7 21.47 2.8 19.11 2.36 
* A small amount of the crop was sold ungraded. 
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to $22.67. Also as the quality of product increased, the cost per ton 
decreased from $20.46 to $19.00. This likely resulted, in part at 
least, from higher yields per acre; also, the better grades, higher 
yields, and lower costs may possibly all be associated with better man-
agement which in itself is difficult to measure. 
MOST AND LEAST PROFITABLE FIELDS 
On the basis of net returns per ton, the 179 records were divided into 
three equal groups. The averages of the major factors included in 
this study were calculated for each group. The averages for the most 
profitable third of the fields, the least profitable fields, and all fields 
are shown in table 23. A comparison of the most profitable with the 
least profitable groups shows the great variation among producers 
in the financial returns from growing tomatoes. The most profitable 
group had net returns of $6.46 per ton, while for the least profitable 
group, the costs exceeded the receipts by $4.15 per ton. The difference 
was mostly in costs per ton which was $15.12 for the one group and 
$25.36 for the other. The reason for the difference i~ indicated in the 
differences in yields per acre and labor requirements. 
Table 23. Comparison 0/ the most profitable, * the least profitable, and average 
0/ all enterprises, 1948 and 1949 
Average of Average of Average 
most profit- least profit- all 
Item 
able third of able third of enter-
Unit ent~rprises enterprises prises 
Receipts per ton __ __ _____ _______________________________ dollars 
Cost per ton ________________________________________________ dollars 
Net returns per ton ___ ~ _____ ___ __ _____ __ ________________ dollars 
Recei pts per acr~ _________ __ _____ __ _________________ _____ dollars 
Cost per acre _________ __ ________________________________ ____ dollars 
Net returns per acre ______ ___ ________________________ dollars 
Acres per field _____ : _____________________________ ~ _________ acres 
Yield per acre _____________________________________________ tons 
Plants per acre ___ . ______________________ . ____ number 
Perc~nt plants replaced _____ ___ _____ _________________ percent 
Percent stand at harvest ___________________________ percent 
Percent graded No. 1 _______________________________ percent 
Man hours per acre ___ .... _. ___ . _______________________ hours 
Man hours per acre prior to harvest __ eo _eo_hours 
Man hours per ton to pick and deliver ___ eo_hours 
Times cultivated _______ . ____ . _________ .__________________ number 
Times irrigated _____________ . _____________________ .. _____ number 
Times picked ___ . __________________ ______________________ number 
Manure per acre ______________ _____________________ . ___ tons 
Commercial fertilizer per acre __________ . ____ .. cwt. 
* Profitableness is based on net returns per ton. 
21.58 
15.12 
6.46 
399. 
280. 
119. 
5.0 
18.6 
4190. 
11. 
93. 
66.1 
164. 
61. 
5.6 
5.7 
6.5 
3_1 
3.6 
1.7 
21.21 
25.36 
-4.15 
252. 
300. 
-48. 
4.5 
12.0 
4181. 
14. 
88. 
62.9 
185. 
84. 
8.5 
5_6 
5.6 
2.7 
4_6 
2_0 
21.47 
19_11 
2.36 
316. 
281. 
35. 
5.0 
14.8 
4178. 
12. 
91. 
64.6 
169. 
69. 
6.8 
5.6 
6.9 
2.8 
5.1 
1.5 
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SUMMARY AND CONCLUSIONS 
THIS REPORT covers an economic study of the production of canning tomatoes in Davis and Weber Counties, Utah, for the crop years 
1948 and 1949. Each field was treated as a separate enterprise. In 1948 
83 fields operated by 69 farmers were included in the study. In 1949, 
96 fields were surveyed. These were operated by 62 farmers, most of 
whom cooperated in the 1948 study. The most significant economic 
difference in the two years was that the average yield in 1949 was 
2.1 tons larger than in 1948, but the average price received by growers 
was $2.18 less. The economic effects of these two factors largely 
cancel each other. 
Although the basic data for this study came only from Davis and 
Weber Counties, the results should apply equally well to the entire 
area producing canning tomatoes in Utah. The physical resources 
and the production practices do not differ widely. Data are not 
available for comparing yields by counties, but the average yield per 
acre for the sample used in the study was about 2 tons per acre 
higher3 than the state average as reported by the Bureau of Agricultural 
Economics. \Vhile the average yield in the sample area is probably 
slightly higher than the state average, it is possible that the yield on 
the sample farms may have been slightly above the average of the 
sample area. 
Based on the average receipts and expenses for the 1948·49 crop 
years, the production of tomatoes for canning purposes was a satis-
factory and relatively profitable enterprise. For the entire sample, 
the enterprise returned $2.36 per ton or $35 per acre in addition to 
paying $.94 per hour for all labor, 5 percent interest on a fixed in-
vestment of $463 per acre for the entire year, and on the working 
funds for the period of growing the crop, depreciation on buildings 
and equipment and all out-of-pocket costs. 
Since the receipts from 67 of the 179 fields did not equal the 
expenses, the conclusion appears equally safe that the enterprise was 
not profitable or satisfactory on a part of the . farms. Whether other 
enterprises would have been more profitable on these farms is not 
possible to determine. For 13 fields the expenses exceeded the receipts 
by more than $75 per acre. At the other extreme, for 18 fields the 
receipts exceeded the costs by more than $150 per acre, making the 
enterprise highly successful for some producers. 
3When adjustments are made for culls which usual1y are not included in yields. 
The culls also made a difference of $.84 and $.92 a ton in average prices re-
ported by Bureau of Agricultural Economics and the sample. The Bureau 
of Agricultural Economics' prices were highest in each case. When adjustments 
are made for culls, the differences were $.12 and $.02. 
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The net returns from tomato production are the results of a large 
number of factors, some of which affect receipts, and some of which 
affect the expenses. Some of these factors are well known and can 
be rather accurately measured as can also their effect on profits. Other 
factors are not so well known, and it is uncertain whether, or to what 
extent, they affect profits. Some factors cannot, practicably, be measur-
ed with a high degree of precision. 
Of the factors that affect the gross receipts, the most important 
is yields per acre. In this study yields were more closely related to 
net returns than any other factor studied. As yields increased, net 
returns also increased. Yields per acre as used are thought to be 
accurate for every field. Total yields were taken from sales slips 
and in 1949 all fields were measured for acres. The measurements 
in nearly every case were close to the acreage reported by the operator. 
The factors that caused yields to be high or low are not so well known. 
The o~ly other factor, in addition to yields, that affected acre re-
ceipts was the quality of the tomatoes sold. For purposes of this 
study, quality was measured by percent in each grade. This was also 
taken from sales slips. The quality, or grade, was the only factor 
that caused variation in the average price received per ton since the 
contracts were uniform for all growers. Of the total variation in re-
ceipts per acre, probably 90 percent or more was the result of yields 
and less than 10 percent from quality. No special study was made 
of factors affecting the percent of tomatoes in each grade (hence 
average price), but this seemed not to be closely related to any factor 
studied such as number, of times picked or variety of tomatoes. 
It is generally accepted that yields per acre are associated with the 
quality of soil and moisture conditions and with different kinds and 
qualities of managerial decisions and practices. This study attempted 
to determine specifically the effect of some of these factors on yields. 
While many of these quantitative and qualitative factors are difficult 
to measure accurately and to isolate the effects, there seemed to be 
some rather important relationships indicated as having a bearing on 
yields. Among these are the following: 
1. Early plantings tended to increase yields. 
2. Growing tomatoes following alfalfa in a rotation seemed to in-
crease yields, while poorest yields were obtained when tomatoes 
followed tomatoes. 
3. The heavier soils, loams and clays, yielded slightly more than 
the light sandy soils. The differences, however, were not 
pronounced. 
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4. A P04 concentration in the soil of from 10-30 ppm resulted 
in higher yields than either less than 10 or more than 30 ppm. 
Further studies should be made before safe conclusions can 
be drawn in respect to this. 
5. In general, tomato yields increased in response to applications 
of commercial fertilizers when applied alone or in connection 
with barnyard manure. 
6. Moscow was the most extensively used and the highest yielding 
variety. 
7. ,Between the limits of 3500 and 4500 plants per acre, the number 
of plants had little effect on yields. 
8. The proper number of times to irrigate and cultivate cannot be 
stated with certainty, but the data strongly indicate that some 
fields were irrigateii and cultivated more than necessary for high-
est yields. In some cases the yields may have been lowered 
by excessive irrigation and cultivation. 
It is fairly certain that differences in the factors listed above do 
not account for all the variations in yields. This study did not in-
clude satisfactory measures and methods for studying the effect on 
yields of some factors that no doubt are important such as quality 
and timeliness of cultural operations, weeds and insects and diseases. 
Also the interrelationships among these and between these and measure-
able factors are complex and are not well known. 
In addiiton to the known and measurable factors, and the unknown 
or unmeasurable factors that affect yields, there are some factors 
that within the limits practiced by the growers participating in this 
study seemingly had little or no effect on yields. These include: 
1. The amount of organic matter in the soil. However, the data 
may suggest that less than 1.3 percent may limit yields. 
2. Quality of plants. This was thought by many growers to be 
important, but the data did not bear this out. However, there 
was no common standard for measuring quality. It was evident 
that a plant that was considered good quality by some growers 
would be considered poor by others. 
Whatever the specific factors that affect yields, they seemingly 
are controlled to a large extent by the growers. Based on the 49 
growers who participated in this study both years, it could be con-
cluded that a given farmer has 2 chances out of 3 of having about 
the same level (above or below average) of yields each year. The 
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observations of men associated with the production of tomatoes over 
a long period of years indicate that this is generally true. 
Of the factors that affect the cost of producing tomatoes, labor 
was by far the most important and next to yields was most closely 
related to net returns per ton or per acre. While there are many 
reasons for believing the general relation of labor requirements to 
net returns and the average labor requirements are reasonably accurate, 
it is recognized that for some individual fields, the actual amount of 
labor used may be somewhat in error. This results from the necessity 
of estimating a considerable part of time spent on tomatoes. For the 
average, the errors of estimating should be compensating. Errors 
in labor used for a given field mean an error in the costs and net reo 
turn for that fi"eld. It is logical that as the hours of man-labor required 
to produce a ton of tomatoes go down, the net return increases. This 
"is what the data show actually did take place. 
It required an average of 169 man-hours of labor to produce, 
harvest, and deliver to market an acre yielding 14.8 tons of tomatoes. 
Of this, 69 or about a third were pre.harvest and 100 hours, about 
two thirds, were for picking and delivering. The total hours of labor 
required for harvest are affected by the yield. As yield per acre in· 
creased, the hours of labor per acre increased but hours of labor per 
ton decreased. Pre-harvest labor was affected by size of fields, the 
kind of power used, the number of cultivations, irrigations, and hoeings. 
As size of fields increased, labor per acre decreased, less time was 
spent per acre for cultviating, irrigating, and weeding. There was 
little if any indication that the added hours of pre-harvest labor in-
creased yields. 
Many costs of tomato production such as plants, box rent, taxes 
for land and water, interest, and overhead are relatively fixed. The 
major uncertainty is the estimates of the land values which can vary 
from field to field. 
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Appendix table 1. Acres, yield, production, price and total value 1)/ canning toma-
toes on farms in Utah, 1930-51 * 
Year 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
Acres 
harv~sted 
acres 
8,200 
6,200 
3,000 
3,600 
5,300 
6,200 
6,500 
6,400 
5,100 
6,200 
7,100 
7,550 
8,800 
7,900 
8,100 
7,400 
7,500 
7,500 
6,400 
6,400 
7,100 
7,600 
Yield 
per 
acre 
tons 
6.8 
8.3 
8.2 
8.6 
4.9 
5.1 
8.6 
8.5 
10.6 
9.8 
8.6 
9.1 
9.8 
9.7 
8.6 
7.4 
8.9 
9.7 
11.1 
13.0 
8.6 
13.1 
Total 
production 
tons 
55,800 
51,500 
24,600 
31,000 
26,000 
31,600 
55,900 
54,400 
54,100 
60,800 
61.100 
68,700 
86,200 
76,600 
69,700 
54,800 
66,800 
72,800 
71,000 
83,200 
61,100 
99,600 
Price 
per 
ton 
dolls. 
11.50 
10.20 
7.90 
9.20 
9.60 
10.40 
10.90 
11.00 
10.00 
9.60 
9.90 
11.00 
16.30 
22.30 
24.30 
24.20 
25.20 
25.40 
23.40 
21.30 
20.00 
27.60 
*Reports of the United States Bureau of Agricultural Economics· 
Total 
value 
dolls. 
641,000 
525,000 
194,000 
285,000 
250,000 
329,000 
609,000 
598,000 
541,000 
584,000 
605,000 
756,000 
1,405,000 
1,708,000 
1,694,000 
1,326,000 
1,683,000 
1,849,000 
1,661,000 
1,772,000 
1,222,000 
2,749,000 
Appendix tahle 2. Number 0/ farms growing and acres grown of tomatoes in 
Utah and selected counties, 1944 and 1949* 
Farms growingt 
Area 1944 
no. 
Davis County .................. 436 
Weber County ............. _ .. 428 
Utah County .................... 549 
Box Elder County _.... ..... 187 
Salt Lake County .... _ ..... 290 
1949 
no. 
297 
311 
264 
190 
190 
Acres grownt 
1944 
acres 
2934 
1697 
1317 
1151 
735 
1949 
acres 
2035 
1541 
1107 
1008 
721 
Acres per farm 
1944 
acres 
6.7 
4.0 
2.4 
6.2 
2.5 
1949 
acres 
6.9 
5.0 
4.2 
5.3 
3.8 
----------------------------------------
Total of above 
counties ... _ ................... 1890 
Total of state ......... _ ....... 2111 
1252 
1375 
7834 
8238 
6412 
6508 
4.1 
3.9 
5.1 
4.7 
*Source: Preliminary 1950 Census of Agriculture, State of Utah. United States 
Bureau of the Census. 
tlncludes all tomatoes whether grown for canning, local fresh market, or green 
wrapped markets. 
